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(57) Abstract: Triptolide derivatives of Formula (IX their pharmaceutically receptable salts and optical isomers, Formula (I), 
(wherein, C5 and C6 connect with each other by a C-C single bond or double bond; when C5 and C6 are connected with C-C 
single bond, X and Y represents independently hydrogen, oxygen, hydroxy, halogen, lower aflcyloxy, lower aJkylamino, 
mercapto, lower alkylthio, the group of fbrjnula -OCOR, -OSOjOR or -OPO(OH)i, each of which is attached to C5 and C6, R 
represents <CH 2 ).do 2 Na > -(CRdJCQJtL or -(CH^CH* wherein n = 1-6; Z represents hydrogen, oxygen, hydroxy, halogen, 
lower alkyloxy, lower alxylamino, mercapto, lower alkylthio, the group of formula -OCOR, -OSOjOR or -OPCXOH)* each of 
which is linked at deposition, R represents -(CH^CO^Na, -(CX^COJC, or -{CH^CH* wherein n = 1-6; wherein, the 

u * finked with X,Y, and Z represents - mm "or 1 * »»unui! provided that X and Y cannot both be hydrogen atom 

at the same time), the methods for preparing them and their use as antiphlogistic agent, immunosuppressive agent or therapeutic 
agent for other related diseases. 
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S (1) PiSSS 




£LU«*<""* «• **■ ***** *^TiS 

M«. S-OCOK ff»«U -OSO^R m**9™H, * to 

Z Lx. v, '■ fi *' * 
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mm 

n&W Tripterygium Wilfordii Hook /3LB^W&lW*lR*#*tt, 
(triptolide) 




c 5 *n c 6 (Utttt4ttmttRtttt& 



^j&f (fca^f 26£) 



WO 2004/058770 



PCT/CN2003/000095 



«* «w» mmm, as* mxam* *ocaR*r**Bu -oscw»*r 

-(CH 2 )„CQzNas -(CH 2 )„C02K:sK-(CH 2 )„CH3, n=l-6; 

*J^t+. iiX, Y, Z ft W£ " — " ** 

* m &m®*vmmmmnm®mmm^ ********* 



a Illll " 



10 



Z=|J-OH(R) »atW&»iM«*Kfc«. Bp»T«SP)»w4b^«> 



15 




20 



-oh(S) WliMI«MiW«*«' WWWXfflnto*** 
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(4) 

XRmm-^tt&mmijmmM.Mv* c 5 » q z & r ^ s mm$& z 




(5) 
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&mmm <5R> s^mnm^mm^T-n); mEm^m^mm^mnm cm) 

-5-^*W^Brtil®(LLDT.8)^ (5R) -5-^S^ff^0rtBi0(LLDT-14); ft (5R) -5- 

(LLDT-15), ^^«M^a#^J^^JI#aA w -Jffia©^Brti|0(IJLDT-18)^A w -J^ 
^ff^0rtBI®(LLDT-19)5 BtA w -JB^®^rt^*Jg^, £fc&mflJ*Jf&^#J£ 
£5^ 6&SF&flS&&, #U (5R,6S) -5,6-^#m&0rtS§@S(LII)T-16); 
«*J+«Jli#5ll (5R,6S) -5,6-Jf^H^0rt@|0(LLDT-2O)^l (5R.6S) 
AMCLLOT-21), *A 5 ' 6 .|j^W^SrtSIP?F$&, ^Stt^J+ai±0^ra«l®<Stt 

lldllOi^ (5R,6S) -5,6-^SM^JirtM(LLDT-17); 
M^EH4*§»&M#£lJJ®5$- (5R.6S) -5,6-5^36W^0rtl80(LLDT-22)WJli^- 
(5R.6S) -5,6-m%mmn&Bft^B<LLDT-23)o 

mm* tiuzmm, m&mm. ia--*?mnmm> 

&tj«, dubs. &mm, mm&m-im^m, hk-tos. 
-zjb^ -m®m> -&mmm. =rm&* -wrmm-te&mim, 

&T%iM> &8MM> 9rA$& 2-?gT3fcS. 

^N^*tt**r »tt:ta-¥SEflU N,N--«iPBfc}8s =it¥^> 

"to^m" mm±m®mmmmt; 
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«®&±»!&%to&" mmn^nm. &m. n~m. mm. 
m. %m. *m. mm. mm. mmmm^m. ^nm^mmm 

zm*. zs&mm, mwm. mm. mmmmmmm^m^m. m 
m. mm. mm. mvtisaam*. z* ^*m, z.* 

0.001- 99.9% (s*) Buum5*±TiH»ifi«#i»*^»i. m&rnm. mm 

TlrtMHHWMrtMP* (J!IWW*>* HMOS*** **r«8flflW«k IMS 



S 1 fiiSflr^WrtW (LLDT-2) JtfftBSBISKJtBIfcfctt. 
®2m^(5R>5^*H^HrtW (LLDT-8) MB«AttftM& 
@ 3 LLDT-8 WM ConA $#M T &B4fflM8t&&. 
S 4 LLDT-2 ConA ?§#ft T #ESlJfi«S&^. 
S 5 CsA MM ConA T &E*ffiJ&ii^&&' 

B 6 LLDT-8 m LPS MM B *»B*fflI&J#&&&. 

m 7 a* lldt- 2 m lps mm b #Ba«wwuaft. 
m 8 a^ CsA wn lps mm b ^eauirtia&jfi. 

S 9 a^ LLDT-8 mffl B6 ft Balb/c $g^$frE*ffll&ii2iH®. 

m 10 a^ CsA jtp$!| B 6 irQ Balb/c ^#B*Mft*!ft&&- 

m 11 a* LLDT-8 3^|ltt«tt*1J*«»tt«*tt»»^ffl - 

S 12 &a* LLDT-8 ^tel»«^1J*«*WIRM-. H+. A)*E«*BWJ»fii B) 
*^WIHMfti C)-E)M)tj LLDT-8 jHT3RIfiffl: 3mg^g^ lmg/kg> 0.2mg/kg ; F)% 
CsA lOmg/kg. 
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m 13 lldt-8 ttxuvEM&mm&m&mttmmmmfcmiw)- 
® 14 m lldt-8 &m±mm&m&im&mR . 

m 15 m lldt-8 flHHttMtt^rji^K B ftB2flM LPS tttom&BMtiMM. 

m n lldt-8 ^afe^jtt^^^^tt^^w^^#ffi(raift«S3tmai), 

® 18 LLDT-8 II Mflfc®f§#M DBA/1 *R:£imM?&*7T#8. 
S 19 LLDT-8 5ft 4 1 II M&Mijf^tt DBA/1 M&fi&ttim&lfymft. 

S 20 S^*E3U* LLDT-8 Xt* II MJ&Jg*§#tt DBA/1 ^RSeWfcttttff . 
S 21 LLDT-8 «K&) DBA/1 ^ifc* Rin# II SttR«^1^t# Mi^. 

gififcl i (5R>5-»£fr&*ABI§ 




triptonidc (5R)-5-hydroxytnptonide 



ftWftBPiMW (374 mg, 1.04 mmol)$§j&?:£ 20ml Zl*P3E»tK ^iUASeCfe (461 
mg,4.16mmol), jtattttBIE 10 /Mt. Z.ftZ>IB^tttt, 

HH (319 mg, 0.85 mmol, 82% ). 

'H-NMR (DMSO-de, 400MHz) 8 4.88 (m, 2H), 4.11 (d, J = 2.9 Hz, 1H), 4.08 (d, J = 2.9 
Hz, 1H), 3.42 (d, J = 4.4 Hz, 1H), 2.24 (-bfitt, J = 6.9 Hz, 1H), 1.96-2.20 (m, 4H), 1.83 (ddd, 
J = 6.4, 11.7, 11.8 Hz, 1H), 1.08 (&, dd, J = 5.2, 12.4 Hz, 1H), 0.91 (s, 3H), 0.88 (d, J = 6.9 Hz, 
3H), 0.78 (d, J = 6.9 Hz, 3H); ,3 C-NMR (DMSO-de, 100 MHz) 6 198.4, 173.2, 161.9, 124.5, 
69.9, 68.7, 65.1, 64.2, 61.0, 59.0, 58.7, 56.0, 29.7, 25.5, 24.2, 18.0, 16.8, 16.3, 16.0 ; JR. (KBr) 
3508, 2962, 1765, 1709, 1040 cm" 1 ; LRMS (EI, 70 eV) m/z 374 (M 4 , 9), 331 (35), 217 (43), 191 
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(50), 113 (100) ;mp 244-246 °C (#ft?). 




tm^nwam gK*ff"2ff SS2^^5S5* 

(5R>5-hydroxytriptonide (5R)-5-hydroxytnptolide k r ^ 

&0°C, filffi5inL¥S^ftlfit)(5R)-5^Slf^rtW (20 mg. 0.053 mn»0»*» 
^+J ta ANaBH4(8mg,0.21nnnol), 2 <hBt, RjttflE*3E*3e€MWW8F«. 

m, mR&swm <mm z,»z.ih. d. # <sr> -saw*** 

(7.5 mg, 0.02 mmol, j** 38% ) 5fP(5R)-54B*«fr^*rt»W(11.3 mg, 0.03 mmol, 
j** 56% )o 

(5R) -5-&mn&wftw&z 

1 H-NMR(DMSO-d 6 ,400Hz)55.32(s,lH),4.87(naH),4.57(br.s,lH)3.73 
3.53(dJ^.9Hz,lH),3.38(MH)3.34(<^ 

J^.4 > 11.6,11.9Hz,lH)4.05(d<y^.3a2.4Hz,lIQ,0.99(s,3H),0.90(<y^.9Hz^^^ 
H^; l3 CtfMR<pMS0^1<>^ 

m /z377(M+U)343(4P29(22)^87(27),163(30),71(47),43(100) ;mp 240-242 °C (#»). 

, H-miR(DMSO-d & 400Hz)85.32^ 
3.58(<y^.lHz,lH)3.45(dJ^.9^^ (ddd, 
j^.6,11.742.1Hz,lH),1.07(m,lH)A99(s3^^ 

,3 C-miR(DMSO-d6a00Hz)8173.2,162.8,124.0,69.6,68.6,65.5,65.3,63.8,62.0,56.5,53.4,52.1, 

30.1,26.7,23.649.046.846.245.6;*^^ 
376(M f ,8),359(41),273(46)493(55),71(100) ;mp238-240 °C (##). 
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(5R>5-hydroxytriptonide A '-dehydrotriptonide 

&(5R)-5-gg®&0rtB^ (224mg,0.60mmol) JqAS7jCBlfcl^(4ml,50.57mmol)W ~ 
SC¥j^ (10ml) mWmm, i&jG&S^tomto^UZtMmieoOmgZ.&SrnnuA), 

£$tf&j& 12 *Bt, mmmtt^fc z>mz>m=u v&mmmmikjs, %±&m, m 
BM^mm, &&ffl7k (20mi) mm, iazMz^m (40mix3) mi, ^m^mmwmst^ 

miR&it mmu *fb£S: z,®z,n=3: n, 5*b#s— z,mz.s§a^s, *t a&.fi#A 5 ' 6 - 

1 H-m4R(roCl3,4()0MHz)66.01(dJ=3.7Hz,lH)A90(m^H) > 4.01(d,J^.9Hz^ 
2.9Hz,lH),3.47(<y=3.7Hz,lH)^.46-2.51(m,lH)^.44(-t fi * J=6.9Hz, lH),2.24-2.36(m,lH), 
1.50(dJ=3.7HMH),1.474.49(in,lH),1.31(s3H)A^ 
13 C-NMR(O)Cl3,100MHz)5196.34^^^ 

55.637.1,30.3^5.6^2.9,18.0,17.1,16.3 JR(KBr)3432^960,2850,1762,1724 > 1433,1356 > 1038 
<mi- 1 avlS(EI,7()eV)m/z356(M f ^l)338(31),323(43)^85(87)^57(89) J 128(96),115(100)^ 242- 
244°C(^HI) 0 




&A 5 *-JMff&BrtS^(280m & 0.78nmol)^J&?& 10ml 3EzK— iCfj^ , jfolA 
70-75%(§]tta^¥^(500mg^.03mmol), tmM%L&&L 6 ^B!f, JqA 5%mttM&®i® 
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mm&mmmmm* ^m^- n. ^a£@#(5R,6S)-5,6- 

(220mg, 0.59^01,^^ 75%). 
i H -*MR(CDCM00^^ 
2.2HMH),3.62(d^.^^ lH)^26-2.33(m,lH), 

"C-l^CDCUaOOMHz^^^ 

MS(EI,70eV)m/z372(^,6),357(13) > 329(4)^31(100) > 203(12),187(9) m 252-254 °C <£ff). 



^Jfi^5 JiiS-(5R. 6S)-5,6-55USS#^Srtai® 





A ' -dehy JiuU iptoni de 



cis-(5R' 6S>5,6-dfliydroxytriptonide 



&A 5 ' 6 -flBg.ft&»rtB!Bl (72mg,0.20mmol) 3.2ml «JS4» 

T««iW*JPA 1.6ml TlC, K3Fe(CN) 6 (250mg, 0.76mmol), K 2 CO 3 (100mg, 0.72mmol)W 
A Os0 4 (2.6mg,0.01mmol ), *ft»TS» 14 <N*. » A 2ml MX«Mff«ftJhJSJft. 

*E**ttffi. 3»ftja^fta*^« Jf B^: Z,KZ.iS=3: 2), #fiftH««*<5R. 
6S>-5 f 6-5R»»»^»rtiBW (29mg, O^mmol,^^ 37%). 

*H-NMR(DMSO-ds,40^^ 
(s4W.15(MH)^23(^S^^.9Hz,lH)^.09-2.17(m J lH),1.95-2.07 (m,lH),1.85(dt,J=5.4, 

UaH%lH)4.07(dd^ 

"c-nmrpmscw 

cm^CBUOeV)!^ 
268 °C 
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mm e ^-^M.nmmmm^-m.m.n^mnmm 




A -dehydrotriptonide A -dehydrotriptolide A '-dehydro-14-epitriptolide 

•&A 5 *-Mg.n&mtomm (36mg,0.1mmol)£ 3ml OTC, JnA 

NaBH4(8mg,0.2mmol),Hmi<h^MM*fC^B^: Z.»ZJB=1: \y&&W&%&&&> 

%imm=?&, m&Mzmwftmm&mtfftn cmmu *t ass, 

1) M^^iWA 5fi -^M.n^m^mm (18mg,0.05mmol, ^50%)^ 
A*-&%mn&MftmB(lSm&0.05wmol, ^50%) . 

l H-NMR((X>a3 > 400MHz)56.02(dJ=3.9Hz,lH),4.88(m^H),3.88(dJ=3 
11.0Hz,lH),3.52(dJ=3.3Hz,lH),3.45(d^ 

229-2.33(m.lH)^.25(-bE^ r r==6.9Hz,lH),1.36-1.49(m > 2H), 1.34(s,3H),1.03(d,J=6.9Hz,3H), 
0.9(Kcy^.9Hz,3H); 13 C-:N^ 

65.1,63.3,57.6^5.9,55.0^7.2^9.7^8.1^2.5,17.8,17.0,16.901^(^1)3626,3473,2968,1776,1749, 

1655,1416,l()40,1024cm 1 ;MS(EI,70eV)m^ 

(100),128(26) ;mp 194-196°C. 

, H-NMR((^Cl3,400MHz)56.07((y^Jmz,lHz)A90(m^H),4.63(dJ=^ 
^.8Hz,lH)3.73(dJ=3.1Hz,lH)3.40(dJ=3.1H2^1H)^.42-2.47(m,lH)^.37(^Sil$, J=6.9 Hz, 
lH)^.22-2.34(m,lH),1.93(dJ=3.0Hz,lH),1.34-1.49(m^H),1.31(s^H),l.ll(^ 
(dJ^.9Hz,3H); 13 C-NMR(C^^^^ 

64.4,56.7,53^,51.6,37.4^9.9^7.4^2.6,19.0,17.1,15.8;IR(KBr)3435,2966,1778,1753,1429,1086 
cm- 1 ^(EI,70eV)in/z358(M f ,13),343(14),329(23),315(35)^57(70),192(77),97(100); mp 172- 
174°C. 



n 
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(5R,6S>5,6^«»£»rtiaS ^eSVS^epoxytriptohde (5R,6S>5,(^po^l4^ P rtn P tobde 

(5Rt6S)-5,D<poxytriptoiiKie v 

^(5R,6S>5,6-if^W^Jirt®« (36m & 0.1mmol)&3ml ¥^4»fl«I^^«M0X), 
j ra ANaBH4(8mg > 0.2mmol) ) Ml^^^M^B^: Z,»Z.»-1. 

(20mlx3) .IttMtUcMk. 3B*lHMftm «ffi**#*Uft«*fflttS#f^* 

(20mg,0.053mmol, 56%)^(5R,6S>5,6-Jf^W^rt^^ (16mg,0.043mmol, 
43%)o 

(5R,6S)-5,6J*ftW&MB^: 
1 H-:NMR(CDCb,60^ 

2.28-2.33(m,lH),2.20(*m$^^ °" 

(dJ^.9Hz,3H),0.87(dJ^.9^^ 

65.1,64.2,61.1,59.8,58.2,57.6,57.^^ 

1431,1039cm 1 ^(EI,7()eV)iii/ Z 374(^,l),358(3),329(9)^57(38) 5 23 mp 248- 

250°C(^jS?). 

(5R,6S>5,6-3*&3m&0l*ll^ 

' H -NMR(CDCl3,400MHz)M.66(^ 
2.6Hz,lH),3.67(d,J=3.1Hz,lH),3.41(dJ=3.1Hz,lH)^45-2.52( m ,lH)^.35( -fc £ H J=6-9Hz, 

lH)^.24-2.32(m,lH)4.80(dJ=2.9Hz^H),1.614.67(m,lH),1.49-1.53(^ 

j=^.9Hz,3H),0.81(<U^.9Hz,3H); 13 ^^^ 
62.8,62.2,60.1,57.8,56.2,53.8,52^ 

1435,1082 > l()40cm- 1 ^(BU0e\0ni/z374(Nf f ,l),358(4)^45(10),327(ll)^57(^^^^ 
(100); mp200-202°C (#«?)• 
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mm 8 ®^-(5R,6S>5,6-55S^SS^^rti§S c »»5^-(5R,6S)-5,6-5PUgS*m^Ji 




mA<5R. 6S)-5,6-3RgS*££»rtBBB? 

cis-(5R, 6S)-5,6-dihydroxy-14-q)itriptolide 

ftmft<5R,6S)-5,6-)immn&Wto®m (39mg,0.1mmol)£ 3ml «I«a«>^J 
MO'C, jbnANaBH4(8mg,0.2mmol),M 1 ^Bt, »HM*f(^B^: Z>®Z»1§=1: 1)&S 

m. (20ml*3) ,TO1rJfczKifc&. 3B*&®#ff«l> «ffijH*»»I,«ltt«ffittM#f^* («s 
«: 3EFBSL: Z,»Z,«-ls 1) ,#aftH#W«-(5R,6S)-5,6-X«B»^0rtaB [ (10mg, 
O.O26mmoU5%)$IJ®^;-(5R,6S)-5 > 6-^S^®^0rtii© (30mg,0.074mmol,75%). 

Jf :£-(5R,6S)-5,6-3SU£S@&B ft ®B : 

, &NMRPMSO^400MHz)M^^ 
Hz,1H),3.39(s,1H),3.14(s,1H)^.16( -b 2 ,J=6.9Hz,lH),2.06-2.13(m,lH), 1.92-2.06(m,lH), 
lJl-1.82(m,lH)a.01-1.08(m,lH)A95(s3H)A89(d,J^.9Hz3H),0.75(dJ^.9Hz,3H) 

13 C-NMRPMS0^1M1^)8173^^ 

53.9^73^3J,17.6,16.9,16.6,15.7aR(KBr)3572,3494,3380^926,1766,1427,1350,1041,1016 

cm l ;MS(EtfOeV)n>/^^ 
mp 232-234 °C0Mff). 

J|5^5R,6S)-5,6-^^W^0rtli^: 

1 H-NMRpMSCMl6,400MHz)54.89(m3H) > 4.09(s4H)3.96(s4H)3.73(dJ^.9H24^ 

13 
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3.42(dJ^.9Hz,lH),3.41(s,lH)^.19( -fe S * J=€.9Hz,lH)^.06-2.11( m ,lH),1.93-2.03(m,lH) > 
lJ6-1.81(m4H),0.994.03(m,lH),0.95(d,J^.9Hz3H)A94(s,3H),0.68(d,J=6.9Hz,3H); 

26^^19.UW5.6;IR<m^ 

(M f ,l)374(2),349(13),303(14)^57(ll),179(44)^l(95),71(100) ^np 246-248 'CtfHff). 

«^rtW(LLDT-2)^WMo . 

&m®i Balb/c tt£*R> ICR-^IWlMtt^ll. 6-8 M», jfrF+ftKlt* 
3»*^»iEWi 99-003 -9. C57BL/6 &X*ft, 6-8 M 

tt/Ml. JtttSD^cR, #fil30-160g, +»ISLh#sfelto8b«4"C>att. DBA/1 /J>R>^S 

fciSS^Mfell. 12/>Bftfe/B&#J*, 24°Cgi&, 50-60W&S. 

■^m*ii^w±»**«iftwwW' 2ooio9ooi. 

^IlM^mSSPSiB*. 40418N. 

lljM (^&ft&l» 50mg/ml) i^*Novartis Sfc*i 143MFD0600. 

ELISA^J^Pharmegen ^j^Jft. 

ZIS.gSA(ConannavalinA, ConA), mjK£tg (Lipopolysaccharide, LPS), DMSO 
$ Sigma ^l^iS. 

^Hfe : lW®®^Sac(Staphylococcus aureus Cowan strain 1) ^ Biosciences ^/^iS. 
RPMI-1640 %m&&**M% GIBC0L ^^.Fq. 
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10%**JfiLatt RPMI-1640 # JNfl^ggj&tt&fl/ft 5x107ml . 

(2) T 96 ft&^ftlA 90 u 1 W£ffiJiA$» 45 u 1 ft#.&. 45 u 1 ^ 10%jfiL»fti&#$£; 
#JIiJ]90lUjltf&#&, JB#W*180ul. #&2&**JI. 

(3) 37° C, 5% CO.JgfNt*^ 48 /jMtf . £gJ|Ug#1if 6-7 /|Mtf, #?UH MTT 18 u 1. 

(4) %w%m®. m^Mmmm 90ui, sig^n+sss 6-7 

570nMM^OD{to 

W^-J^TO (LLDT-2) ft ICs,^ 0. 74ng/ml (R=0. 991) *; ffiig LLDT-2 ft FW 3j 360, 
LLDT-2 ft IC»»* 2nM, (JttS 1). 
(5R) -5-f£mn&BftmB(XUn-8) ft ICaSf 78. 2ng/ml (R=0. 983), LLDT8 ft 
FW*>376, &#^&&8aLDT-8 ft IC»gj3> 208nM, CjttS 2)» 
*Tt-g&#: GraphPAD InPlot. 3US$$&|§|j5&. 

10%/jN^JflL^ft RPMI-1640 5x107ml . 

(2) ^ 96 JLfe+iHA 100 u 1 ftiBBfilcflfc, 50wlft#S, 50ul ConAHfc LPS, # 
RSilD 50 v 1 10Mtftit#i£. 200 n 1. 

(3) 37° C, 5% CO, 48 ££j£ig#lir 7-8 *Rt, 4S?Ura H 
&25ul (BP, 1.9xl0 ie Bqft['H]-W«^ : ff). 

(4) &mmm&m 48 mcorAm^mwim^-2o o cim i saw* 
^ lps m mmim&^Qx vm. 

(5) ffl (HARVESTER96® ,T0MTEC)iBc^lfiT«^M±, JSOTiBflfc 
ft (MicroBeta Trilux®, PerkinElmer) DNA XtCW-WJRKjlSft^W^A*, ^Sfc 

*&18tofli£«# ConA f§#tt*R T mEailSiiSMmWBJMftjqi^ffl . 08*1. 

IS 
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usn-am^mmmvtommm®™***-^ <«=°" 8) - **** 

CsWffiK, MMfftttt CSA 5. 4 «. CsA «, Bfc.» 34. ^ «* 998) , 
MjCsAMF.2, 1202.6. *#»*««SC S AMED.a*28.8nM. (R5). 

«KMfe*W IPS b *bwMHIK«»«M«H«W- Wp. 

UHMItM ujtt-2. llot-s 4 c*a « MMH* «• 3 
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UDT-16 



LIDT-17 



74069 
67561 
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10"* 


0.346 


761 oi 




TTDT-19 


JLU 


0 340 


71177 


70587 




in -6 


0340 


79418 


82989 




10^ 


0.374 


69785 




T T TYV OA 


1ft- 7 


V.JJU 


54771 


85145 




in** 


0 263 


25344 


63169 




10* 


0.359 


83465 


7olol 


T T T\T 11 


1U 




73513 


75766 




in** 




97217 


86610 




10" 8 


0.374 


64367 




LLDT-22 


10- 7 


0.345 


68787 


89706 




10" 6 


0.157 


2662 


16807 




io- 8 


0.366 


84713 


76993 


LLDT-23 


10- 7 


0.349 


104791 


86481 




10* 


0.302 


55614 


99672 



(1) IXWtl^CSTBL/e^lBalb/c^i,, 36B&£$fl£> 0#$!]$44fflflS;&$£, * 
5 &£.®MJ5 , m$ lWfWfomM RPMI-1640 6xl0 6 /ml . 

(2) C57BL/6 fflMM, Balb/c KM 60 MM, 3000 rads) 

(3) ^ 9S%M'¥l!aAMBn&& 100 u 1, #A 100 w 1, Xftftftl 100 u 1 10%JfiL^* 

10 (4) 37° C, 5% Cfc 3, 4, 5 1 ^ JHA *H 

25 Ul (BP, S-SxlO'^q^ra-ISiM^^). 

(5) &m$#nt, ftmffi&fc'f-xKWB. 

(6) »i&|fcft(HARVESTER96® , T0MTEC) W&mM? aJ**HMI±. J8TOia£!t<* 
(MicroBeta Trilux®, PerkinElmer) &M DNA ttCH-lWft&tt&ttftAft. BMm 

15 AttamA. 

LLDT-8 timU BALB/C ft C57BL/6 WM^Eafl&JtM&JS, ft/B£ltfc CsA 3S 2. 5 ffif . 
LLDT-8 ft) ED»^J 0. 6ng/ml, &0#$&gfl<) ED«,^ 1. 6nM (J*L@ 9). 
CsA fid EDm^ 4. 9ng/ml, gg^&gM ED M ^ 4. InM (JSLS 10). 
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14 



~ ^rrr.'-'- 



20 



LLDT-8*S(nM) 



100 
10 
1 

0.1 
0. 01 



1302. 6 
227.4 
465.3 
810.3 
850.5 
809.7 



SD_ 
18. 18 
14. 91 
10. 74 
57.03 
0 

28. 50 



UK-8 a»« ConA SSMJttEffl.lS IL-2 Ml** (» 3). 
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mm conA WMttgajB il-2 m?**£ 



LLDT-8 ^S(nM) 



TOtt (Pg/ml) SD 



- 3724. 4 139. 2 

30 2872. 7 24. 7 

3 3494. 2 16. 5 

0. 3 3857. 2 172. 5 



IL-10 


IL-12 


TNF-a 


IL-6 


2306 


980 


4062 


1528 


3262 


602 


3649 


989 


2816 


939 


3899 


1403 


2866 


917 


4686 


1585 



LLDT-8 SAC ^to&EWF^yfflB&B^ IL-12, TNF-a $1 IL-6 

IL-10 (^4). 

%4 ^skcmmm^mmmmm^r^mm 

LLDT-8 *&t(nM) - 



30 
3 
0.3 



(1) ^#^WTuf-Tainer (Jtffflfi3B*!i»tt) 2/|Mtf; 

(2) ^Balb/c/jNaHMii, «42fflJM$. TlB$5xl0 6 /ml; 

(3) iPA#Tlf&<jM» 5mg/mlConAl£i&» 

(4) 37° C, 5%C02^fMt E t , &#-£&tf5) (24-96 

(5) RM^MJS, PBSift2flB&, 4°C,400gxl0miii; 

(6) fflZ&nm 10®, ^HjJHAlmli!K^70%Z,^, M±MT» 4°C#*&Bjgit«j 

(7) to 3000ipmx5min, iPAlmlPI^, ^$&fifcg>30min; 

(8) 24 *Htrt±FACs|fcai. 
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#F[PS»t «$=4: i]»5W+)« 

5 (2)3*7-9*. iaafrt^W«H0»l 0.4%DNFB^«*; 

(3) #*3if l WWffl*««l«-*. 12 *B*jBW*«-*» 

(4) 24-48 ^Btf 

jjj ■ iii 5*5 

$&& # „ N (mg) #S(g) ^ 



(mg/kg) 



63.8 


31.2 


32.6 


20/20 


59.0 


32.3 


26.7 


21/20 


56.9 


35.5 


21.4 


21/21 



142.4 
152.3 
140.3 
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CsA 10 
IXDT-8 1 
• BALB/C'ML n=ll-12. 
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^6 ^DNra^^/ha^^jc^^^JM(L P .) 





Mm 
(mg/kg) 




£5£ 


(mg) 






61.1 


30.0 


31.1 


CsA 


10 


55.6 


32.5 


23.1 


LLDT-8 


1 


56.4 


33.0 


23.4 


LLDT-8 


0.2 


55.3 


37.4 


17.9 


LLDT-8 


0.04 


55.5 


29.4 


26.1 



•ICR/hE. n=5. 

PHR LLDT-8 $li$Zf8MmM 2jig/kg $h fflMgttfflft DTH &¥»J 
fiBt LLDT-8 £MM3B^M£&»J&J& (JE.^7). 

5 



^7 


JtfDNFBM^tfJ'M 






JB(«fii.p.) 




MM 
(jig/kg) 






Ill 
X+SD(mg) 


MM 




49.6 


26.3 


23.3+4.3 


LLDT-8 


200 


44.3 


27.2 


17.1±5.1* 


LLDT-8 


40 


42.6 


25.7 


16.9+2.7** 


LLDT-8 


8 


46.3 


29.7 


16.6+4.1** 


LLDT-8 


2 


44.3 


27.5 


16.8+5.4** 



• -5>tfJI&ft&, *P<0.05, **P<0.01; -BALB/c/JnR, n=12 0 

LLDT-8 ^E0.4^gOT?fJ*Blf, 05M^lft»J DTH # 
CTX £ lmg/kg # LLDT-2 £ 40ng/kg MMi&j&Sia ( JBJt 8)„ 

10 





5Wfi 
(/tg/kg) 






*±SD(mg) 


fan. (g) 


JU 

(mg) 






49.1 


26.4 


22.7+2.1 


22.4/21.9 


154.0 


CTX 


1000 


45.9 


30.3 


15.6+8.1* 


22.1/21.1 


141.2 


LLDT-2 


40 


47.9 


30.2 


17.7+5.7 


21.5/21.2 


151.4 


LLDT-8 


40 


46.7 


29.6 


17.1+4.9** 


21.6/21.4 


168.5 


LLDT-8 


4 


42.1 


26.8 


15.3+4.6** 


21.4/21.8 


163.3 


LLDT-8 


0.4 


47.0 


29.2 


17.7+4.7* 


22.3/22.6 


164.2 
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-mm&W&' *p<o.05,**p<o.oi; 

• BALB/c >hi,» n=10. 



10 



PBB^I5 LLDT8, lmg/kg, #0— &» 





*tDNFB#§W'M 








(mg/kg) 






MH 
(mg) 




MS. 
(mg) 


CsA 
LLDT-2 
LLDT-8 


10 

0.2 
1 


49.3 
33.4 
41.2 
40.4 


25.9 
25.7 
24.5 
27.3 


23.4 
7.7 
16.7 
13.1 


20/19 
20/18 
21/20 
21/21 


125.8 
123.0 
127.0 
124.4 



*io ^i^w^Kgatffi w^ft^^^ _ 

— 33.7 41.5 

4 72.5 39.8 32.7 

! 63.5 39.4 24.1 

0.2 68.2 38.2 30.0 

0.04 69.0 35.2 33.8 



CsA 
LLDT-8 
LLDT-8 
LLDT-8 
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ICR /hi, » n=5-6. 
7 IMIB 



(1) ir^M^B&( SRBC )^P H7 - 2PBSi5fe3 ^' 1: 

(2) frUJBfcfofti' io 

( 3 ) BB*J 2xio 7 /ml /MLBMtaiJft**' 



20##: 
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( 4 ) H##» 1ml 37° C, 1.5>Mtt; 250fopmxl5 ^H'MUlYit, 520nM 
390D{|o 

/hi,^H^=^a®: #$£®M%£m&frW&=&, fit 5%HS^## SRBC 

m. &m£mm&$to'mB®Mft*£®mft&m,ft£f&tfy%&*> lldt-shjm 
tommm-, csa t ^msbta. *r b Mft#MJB&#imia#M£$& 

LLDT-8 ft CsA -#3TPIfftjfilM IgG iri#tfj#ifi; LLDT-8 

^^jfii^hi* C3 m^frmmnft&'g.itft&imfeMii, lldt-s » csa 



3c li X^hi, b mM&¥£MM&&&fcft>*&thmMm(iv.) 





MM 


QHS 




«C3 


#3" 


M 




&&& 


(mg/kg) 


od <t 


G*g/10ul) 


(Mg/10wl) 


(g) 


(mg/10g) 


(nig) 






0.208 


185.5 


16.8 


23.5 


66.4 


39.6 


CsA 


4 


0.247 


173.9 


19.1 


22.9 


65.6 


31.8 


LLDT-8 


1 . 


0.158 


182.9 


19.4 


22.3 


59.6 


36.6 


LLDT-8 


0.2 


0.162 


165.9 


19.7 


23.1 


76.3 


36.9 


LLDT-8 


0.04 


0.175 


176.6 


19.5 


23.0 


74.8 


32.1 



• qhs&pfc 

LLDT-8 &Pj6£i$ 40ng/kg «&J*ltt> till^M* B 

ttfmMm&m%w&, mtto.]fiftfc& LgG *n«*M* C3 m^&R^mm^m^M 
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CTX 
LLDT-8 
LLDT-8 
LLDT-8 



(mg/kg) 


i B mm^^mmm^^MmM — 

"5i IflgG Att C3 « M 
OD-GL Jgg^L 


(mg) 




0.38 


117 


7.9 


23.4 


55.7 


28.8 


4 


0.12 


101 


7.5 


22.6 


50.7 


28.2 


1 


0.24 


118 


6.8 


23.0 


63.7 


32.5 


0.2 


0.34 


116 


7.9 


24.0 


61.6 


36.6 


0.04 


0.23 


123 


6.7 


23.0 


69.0 


28.7 



5 &mms siMaHfcfci******** 



20 «M 200,4. 37* C, 5% CO, S# » 48 J W * . WJg 

^anuoi, wart* ***■**«>■ 
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J&MH1&M> 10%/h^JliLT*W RPMI-1640 # «E»«FfflJi»ft« 

fig 5xl0 6 /ml. ^ 24 ?Lfc*ilL\ifflI&&® 1ml. WAR ConA(&*fcg 5ng/mL) 1 ml, tfMJH 
lml # 10%jfiL^W^#m» 2mLo 37°C, 5%CQi 24 48 />B<tJ§, 

Jfc»&J&E«», «s*^M6»aJfiJS. iUA^ LPS 5>ig/mL) W RPMI1640 # 

JNftl ml, MiDlml^lO%jfiL?»&{j^#^o 37°C , 5%C0 2 6, 24 J&48 

LLDT8 rt*mmm*^m*m%&^mmmw&to 

Rf&ftJB. /Bfi* 3mg/kg/d, lmg/kg/d, 0.2mg/kg/d #J LLDT-8 Bfc^Sl 10 mg/kg/d 6*J CsA 
^S^lBM^Jte^^ife^lfeW^a^SAW^' »M LLDT-8 
WKFj&»ft-^ 10 mg/kg/d ftj CsAXtJMB^ CM 11) » (JG.H 12). 

«aWWMttg&ffi£T#aJMKJ LLDT-8 ffiftffift CsA»|!fiffiflWi 

LLDT-8 Jtf*ate*Jtt^1f^rajft^^ttJS$WKi»^fflWtt*!9. 3mg/kg/d, 
lmg/kg/d, 0.2mg/kg/d W LLDT-8 Efr^^fP 10 mg/kg/d ffj CsA lpJM&#:*St£ 
Stt^^*53BStt. lmg/kg/d, 0.2mg/kg/d fa LLDT-8 KfcattifcfiyWttJ&Ktt (£) 
J£^WlKflai»^fflaa*»«TW&tt^»»» <B 3mg/kg/d fa LLDT-8 Kri8&Jtt]£:&& 

&&mmm*mmmm, lomgd^aw 13). 

III)T-8ft^30^^II^J^^W^+W^ih#«MgW^ffi, AMI 12 
^fe*^mM&fa*i.#fi?f&Hj : STP$, 3mg/kg/d, lmg/kg/d, 0.2mg/kg/d fa LLDT-8 

IXDT-8$tlLPS^fa*flB$eWi®&0, 3mg/kg/d, lmg/kg/d, 0.2mg/kg/d 
fa LLDT-8 KriS^A 10 mg/kg/d fa CsA #)fc&fcj;*:H B lE^SM LPS ^#faif 
ttEfiHHfc 15). 

K&faBCGffi^fa&tt^Bfl^lOg/L, Blft&M 0.1ml ^*WEJg& 

25 
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*tt»™^»T»Bltf^. 0: »ft, 1: WW*. 2: 

5 ®m*mm-m: mmam 19 mm*********** *** 

«MM. *±«*WWWW 6 fi. «fi 8 *. HP, « (AA) MM (8 K>. lldt-8 
2mg^g (IK) , LLDT-8 lmg/kg (I A) > LLDT-8 0.5mg/kg C8R) , LLDT-8 0.25mg/kg (8 

10 41u ., |C , n:i: 

lldt-8 ^%m^mmmmm--^mm^ mmm v>%, 

««AKftKKt. ^^.LLDT-S^^^g/dBt, H*6**M» 
CsA lOmg/kg/d »Jf ffl^ffl® < *B 16) - 

lldt-8 M*mM&mm®z%&*^^m™^ 

l mg /kg/d ft LLDT-8 * 10 m ^ d W CsA 

ftMfttf&Ii CBS n). 

i. dbaa *«^ftttWMUH**fc 

* n MM?***-**** 0.1M HH*. **S*** Af^^n- 
strain H37Rv ft CFA *ftK***ftfi . U 125mg ^» DBA/1 * M* 

25 mum**. ^»mfl«t««' «-im»i»*«m»*o« 
earn tt*»iattw^i4»ttT«tt»5»^' 

b ^96 3L««f. 4BLtoAioo»i5xtfM*ib #PW«PXioo»i WWJMW 
30 ft*««M. 37' C, 50/0 CO, «MM4|»3. 4, 5*. 
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fHi-mmftfemftmigmm <bp i.9xio lo Bq). 

(MicroBeta Trilux®, PerkinElmer) &8MDNA3t [^-BfcM&Wftl^A*, 

a. 50mg/ml)£]§45?L50M&&96?Lil#fe, tP 37° CflUS 1 *Ht. £ 
m^PBSi5fe3&; 

b. fti£ai£A&#ft : #?L so ii i,£M&J& i <Mtt. gifUSffl pbs % 3 &; 

c. iWlS: rabbit-anti-mouse-IgG(H+L) coaled to HRP (1:2000) §?L50lil, ^$&JxJ$t 
30 iSJfU5fflPBS&3&; 

d. MMfe: TO$+TMB+H 2 02, $KfLl00ul, ^£^15^; 

e. ft±t 1MH 2 S0 4 , ^5L50ul 5 $jOD«: ^BI#{SC±!JJl3R^450nMff 570nM 

* n MJK^^I# DBA/i /hR^ir^«aw«j»1»»^>jm«tt^Ur*ffi^» 

lmg/kg/d ffj LLDT-8 ffi^l*^l5-^^M^MMHi, LLDT-8 *mfiW*#P^l^ifeW 

fi*Tft»W»^iS** (JftHis) *n (JUS 19). 

£ 0.2mg/kg/d *P 0.04mg/kg/d W LLDT-8 WB&lttftfttt , -WMffi 

m& LLDT-8 MW*i^*sjk*+«# n mmm^m,wm±mmu, m 
%%tM LLDT-8 mft&i&m*fo*nM&m&&mifttor&5m®ttM&mtt>, mm 

mmmmwm cms2i>. 

l. 3BPF*+*h# C57BL/6 /MU^f ^MraiSl^?f,^T^E,fiJ^, :s l z: ^S^^# 
m+ pbs fi*J$&±/»$^f§*'>&>i-; 
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2 Bd* ^,|fM*^» im 

3'. «*ttf MW**fc W^*^^-^^^^ 

^ C57BU6 ^^±^«»« 

5. 

6. 1 
7. 

#1 



10 TOU BALB/c *K*Rft*tt C57B6 *M««tt«li*M.«toT*«Wt 



ttM£*®tt ^^^^ 

Aft*, ^7 ASM. BBL.7402AM. HO-8910 AM*. WH.AIHMM 

$13 )tAiWB^^ |(IC5o/ltM) 

ttft (»M) JCso^M 



^035 61)85 0.22 0.48 




800-7901X11*. MCF-7ASM. BEI.7402 AffF*. HO-8910 AM*. WI-38 Aff 



^r-w^mlldt-8, mmrnm. mmmu%, 
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E Bliss ifcfc^LDso^: 9.3mg/kgs 95%rHSR*« 7.7~U.3mg/kg. 
ifjfcffitfc, LLDT-2fi<Jilft#ftli^6<)LD50^: 0.5mg/kg£;&. Slfc, LLDT-8 

tt^ft^ lldt-2, ikwrkt *s$z&m mm&nm . 

/> g,PJl«S LLDT-8 #&#ftTiS& 

mmwmm, mmmmu^, T&mtifeu. £® 

ffl Bliss S&£#LD50*f. 6.8mg/kg; 95%RTHIfc&: 5.4~8.4mg/kg. 

*«*tt»&»r:«*A #»J^ C5R) (LLDT-8), 
*£BttB&*-^A»1S£*> (5R) -5-£a»&*A»* (LLDT-8), 

wmtaem* mfeiMt- 8*^>» «wt«« 

^SiiSctt^. MWWttiWWIfi*' W&ft^ 
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l. 



Y^M 16 




Z=p-OH(R) 



« litnll » 



20 Z = a-OH(S). 
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4. toumm*ifmm'mm&ffi&M> &*x%*<$>®m. y^ries^ 

M, z = o. 




5. nmm^immmmmmm, ^csm^mm, z%nms® 




6. taumm^iBM^w^m^mm^m, m^m±m^-. 
(5R) s^mn&Mftmm; 
(5R) sjmm&mftwm; 
(5R) -s&mmnmmm-, 

(5R,6s) sfiJtim&mfimm; 
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